( 4 shown that the blood level of adrenaline is raised in anxiety-stress whereas that of noradrenaline is raised more in aggression-stress. Clite athleticism. Sprinters have a high proportion (> 70%) of type IIB, fast-twitch glycolytic, muscle fibres. The initial (up to 4 s) fuel for the sprinter is phosphocreatine then glycogen. Fatigue results from increased intramuscular and blood pH leading to a decreased Ca2+-binding capacity of the sarcoplasmic reticulum. Marathon runners have a high proportion (> 70%) of type IIA, slow twitch oxidative, red muscle fibres. Endurance training increases the capacity for fatty acid oxidation and muscle glycogenolysis. From this exercise the teacher may, quickly and objectively, assess the student's understanding of the principles involved in the study (Lewis, 1986) respond with helpful suggestions when there were obvious flaws in the experiment, such as use of an inadequate range of substrate concentrations or a large variance in the points. However, there was little gain in speed of analysis because of the high error rate in the students' typing and, without a graphical output, students did not always appreciate the reasons why their experiments were criticised. The advent of cheap microcomputers, such a the BBC microcomputer, offering good graphics and a more flexible response to the keyboard, gave an opportunity to tackle these problems. I rewrote the program for the BBC microcomputer, using BBC BASIC, so that all data entry was checked to eliminate responses to inappropriate key presses, and to allow the input data to be reviewed and edited if necessary. In addition, the data and the fitted curve can be viewed as a graph of v against s, or of s/v against s. The principle sections of the program, selected from a 'menu', are:
When students have to determine the K, and V,,,. of an enzyme, they generally need some feedback during the laboratory session to ensure that the quality of their measurements and the design of their experiments are adequate for the purpose. Whilst they can be asked to draw a graph of their results using one of the linear transformations, this can be time-consuming, and may not prove helpful. Apart from the well-known distorting effect of the linear transformations on the data, the graphs do not explicitly reveal short-comings in the experimental design. respond with helpful suggestions when there were obvious flaws in the experiment, such as use of an inadequate range of substrate concentrations or a large variance in the points. However, there was little gain in speed of analysis because of the high error rate in the students' typing and, without a graphical output, students did not always appreciate the reasons why their experiments were criticised. The advent of cheap microcomputers, such a the BBC microcomputer, offering good graphics and a more flexible response to the keyboard, gave an opportunity to tackle these problems. I rewrote the program for the BBC microcomputer, using BBC BASIC, so that all data entry was checked to eliminate responses to inappropriate key presses, and to allow the input data to be reviewed and edited if necessary. In addition, the data and the fitted curve can be viewed as a graph of v against s, or of s/v against s. The principle sections of the program, selected from a 'menu', are: (i) Input data section. If some data has already been entered, this section allows the choice of adding to the existing data or starting a new experiment. The common errors, such as typing the letter '0' in place of a numeric '0' when entering a number, cannot be made because inappropriate key presses are rejected.
(ii) Edit data section. This allows the data to be reviewed; points can be changed or deleted, and the data tabe can be sorted into substrate order.
(iii) Fitting section. The best-fit values of K, and V, , , .
are determined by Wilkinson's (1961) method. The standard errors of the estimates are calculated and printed. Since the Michaelis-Menten equation is non-linear, and the parameters are correlated, these standard errors will not be highly reliable, but they serve a function as a readilylcalculated measure of the reliability of the experiment. Since students' data can be bad enough to cause divergence and numerical failure of the fitting procedure, numerical errors are trapped and a warning message printed; the program then returns to the menu so that the data can be examined to determine the cause of the problem.
(iv) Section for the comparison of the data with the theoretical values calculated from the fitted parameters. A table of the measured and predicted rates is printed.
(v) Graphics section. The points and, if the fitting procedure has been used, the theoretical curve can be plotted as described above. The axes are automatically scaled, and the graph can be printed on an Epson FX80 printer.
The version of the program described here has been in use in my department for the past 2 years. It has proved more popular than the original version, now hardly used, on the Polytechnic computer because of the lower level of computer and keyboard expertise necessary. The students seem to accept criticisms of their experiments more readily because they come from the computer than they do similar comments made by the staff; this does suggest a worrying degree of gullibility where computer output is concerned. 
